Unusual clinical course Background:
Background
Gallstone disease is a rare cause of mechanical intestinal obstruction; however, it is more common in the elderly, accounting for up to 25% of non-strangulated bowel obstructions [1] . Gallstone ileus is a rare complication of chronic calcular cholecystitis; the stone usually migrates through a cholecystoduodenal fistula and impacts at the terminal ileum (ileocecal valve), which has the narrowest intestinal lumen [2] . Gallstone ileus poses a diagnostic challenge, especially within the elderly population, who often have many comorbidities [3] . Delay in the diagnosis of ileus increases the morbidity and mortality; therefore, an early and focused approach towards an accurate diagnosis is warranted.
Treatment of gallstone ileus may include enterolithotomy, cholecystectomy and repair of the cholecysto-enteric fistula in one stage, or enterolithotomy alone, depending on the general condition of the patient. Herein, we report an unusual case of gall stone ileus with a misleading presentation and co-incident irreducible hernia.
Case Report
A 72-year-old diabetic man presented to the Emergency Department with a 5-day history of intermittent peri-umbilical colicky pain, associated with bilious vomiting and obstipation. There was no history of similar episodes. He had no abdominal surgery in the past.
On general examination, the patient looked dehydrated. The abdomen was distended and a tender irreducible right inguinal hernia was noted. The significant laboratory results revealed leukocytosis (WBC 14 100/μL), elevated blood urea nitrogen (17.9 mmol/L), serum creatinine (153 μmol/L), blood sugar (18.7 mmol/L), bilirubin15 (normal 1.7-17 umol/l), ALP 46 (45-115 U/L), ALT 21 (7-55 U/L), and amylase 25 (23-85 U/L). An abdomen plain X-ray showed multiple air levels at the mid-abdomen, no radiopaque shadow, and no air under the diaphragm (Figure 1 ).
A computerized tomography (CT) scan confirmed the diagnosis of irreducible hernia ( Figure 2 ). Once stabilized, the patient underwent an uncomplicated right inguinal hernioplasty. Postoperatively, the patient continued to have abdominal pain and distension, and the nasogastric tube drainage revealed intestinal contents. A contrast-enhanced CT (oral and IV contrast) of the abdomen revealed a small bowel mass with proximal dilatation and air within the gall bladder (Figures 3, 4) .
The patient underwent a laparotomy and a large gallstone (5×3×2.5 cm) was found impacted in the jejunum, 30 cm from the duodeno-jejunal junction (Figures 5, 6 ). The duodenum was found to be pulled up into the gallbladder fossa with dense adhesions suggestive of a cholecysto-duodenal fistula (corroborating the CT scan finding of air within the gall bladder). A longitudinal enterotomy was made to extract the stone and it was closed transversely. The post-operative recovery was uneventful. The patient was discharged home on the 7 th postoperative day in a good general condition.
Discussion
Gallstone ileus accounts for 1-4% of mechanical small bowel obstruction [3] [4] [5] [6] . However, the incidence rate may reach 25% among older patients (>65 years), with a female predominance [3] [4] [5] .
Gallstone ileus is a rare complication of cholelithiasis, noted in only 2-3% of all cases associated with recurrent episodes of cholecystitis [3, 6] . However, misdiagnosis is common in gallstone ileus and carries a significant rate of complications with a high mortality rate (12-27%) [3] .
The most common pathogenesis is attributed to erosion of the gallstone through the gallbladder into the duodenum, forming a cholecysto-duodenal fistula [7] . The gallstone may impact at any part of the gut, but in more than 90% of cases it lodges in the distal part of the ileum [8] .
Symptoms of gallstone ileus may be vague, intermittent, or inconsistent [3] [4] [5] [6] . Ayantunde et al. reported a prior history of gallstone disease in only 27% of cases [6] . The accurate preoperative diagnosis of gallstone ileus has been reported in 43-73% of cases, with a delay of 2-4.5 days between admission and surgical intervention [6] . Although plain abdominal X-ray is a main tool in the assessment of small bowel obstruction, it has a sensitivity of only 40-70% in the diagnosis of gallstone ileus [3] . Ultrasonography may offer better results than plain X-ray, but its sensitivity is less than 75%. CT scan offers overall sensitivity, specificity, and accuracy of 93%, 100%, and 99%, respectively [3] .
The management of gallstone ileus depends on the size of the stone and the clinical condition of the patient. The main aim of the treatment is to relieve the intestinal obstruction and to minimize the complications. Correction of fluid and electrolyte imbalance should be the first step to stabilize the patient's general condition.
The choice of surgical management is debatable and is largely determined by the general condition of the patient. Only enterolithotomy is considered adequate in elderly patients with multiple comorbidities [4, 6, 9] . However, one-stage surgery (enterolithotomy, cholecystectomy, and repair of the fistula) is only considered in young, fit, and hemodynamically stable patients [6, 10] . Reisner et al. reported a 16.9% mortality rate of the single-stage procedure, compared to 11.7% for enterolithotomy alone [4] . As spontaneous closure of the fistula is noted in about 50% of patients with enterolithotomy alone, aggressive surgery seems unnecessary [9, 11] .
In our case, the early diagnosis of gallstone ileus was masked by the coincidence of irreducible inguinal hernia (the red-herring), and the misinterpretation of the CT scan findings, in addition to the lack of history of gallstone disease. The surgical procedure -a simple enterolithotomy -was chosen based on the patient's clinical condition and age. Apart from the morbidity associated with a prolonged hospital stay, the management was justified by the uneventful recovery.
Conclusions
In the setting of acute mechanical intestinal obstruction, gallstone ileus is a real possibility, despite the lack of clinical clues suggesting gallstone disease. Clinicians must watch out for red-herrings that may distract them from the correct diagnosis. A CT scan, which must be read carefully, remains the criterion standard for early and accurate diagnosis. The surgical procedure of choice should be that with the lowest risk of complications, dictated by the clinical condition of the patient. Moreover, early intervention improves the patient clinical outcome.
